Predation represents the primary cause of mortality for both nestling and fledgling birds and is often greatest in the days immediately before and after nest departure. Due to the selective pressures of such high mortality rates, behaviors likely evolved to increase the survival of young. Among altricial species, fledging often occurs in the morning with most nestlings leaving within 6 h of sunrise. However, why nestlings tend to fledge in the morning and whether this strategy is a response to predation risk is unknown. We investigated how the time of day when fledging began and how rapidly broodmates fledged were influenced by nest predation rates and nest site features that affect nest predation risk. We video recorded 477 fledging events at 202 nests of 17 species. Nestlings occupying nests with greater predation risk initiated fledging earlier in the day than those at safer nests. Similarly, broodmates in riskier nests fledged over a shorter period of time than broodmates in safer nests. Our findings support the hypothesis that predation risk influences the time of day when fledging occurs. By fledging earlier and more quickly, young in high risk nests presumably decrease their chances of being depredated in the nest, whereas those occupying safer nests are likely under reduced pressure to fledge as early and quickly as possible. These results indicate that nestlings preparing to fledge likely face more complex situations than currently understood, and the timing of nest departure is an important decision made in an effort to maximize fledgling fitness.
IntroductIon
The transition from nestling to fledgling is one of the most important periods in the life of altricial birds. Prior to leaving the nest, the primary threat to nestling survival is predation (Ricklefs 1969; Martin 1993 ), which increases with nestling age (i.e., nearer to fledging; Stake et al. 2005; Streby and Andersen 2013b) . Similarly, the greatest threat to a fledgling's survival is also predation and the period immediately following nest departure is often particularly dangerous, as fledglings have little capacity to escape predators (reviewed in Cox et al. 2014 ). This high predation risk faced in the days immediately before and after fledging should, therefore, exert strong selective pressures on birds to evolve behaviors that minimize predation risk (e.g., Lima 2009 ).
One way birds may confront predation risk is via adjustments in the amount of time nestlings remain in the nest, given that predation is likely greater during the nestling than early fledging period (Roff et al. 2005) . For example, under high nest predation risk, nestlings develop more quickly and fledge at younger ages to reduce the probability they will be depredated in the nest, which increases with time spent in the nest (e.g., Bosque and Bosque 1995; Martin 1995; Martin et al. 2011 ). However, this strategy causes young to fledge at an earlier developmental state whereby they have relatively shorter (less developed) wings and lower relative masses (Remeš and Martin 2002; Cheng and Martin 2012) , both of which reduce fledgling survival (e.g., Naef-Daenzer et al. 2001; Monros et al. 2002; Suedkamp Wells et al. 2007; Greño et al. 2008; Martin 2014) . Alternatively, when nest predation risk is low, nestlings may remain in their nests beyond when they are physically able to fledge (Remeš and Martin 2002; Bowers et al. 2013) . In doing so, they may increase their mass and degree of wing development at fledging, thereby improving their chances of escaping predators (Vitz and Rodewald 2011 , but see Anders et al. 1997) . Thus, the process of fledging represents a trade-off in the costs and benefits of remaining in versus departing the nest. However, this trade-off may act at even finer temporal scales than currently recognized, such as the time of day a bird fledges.
There is a tendency for nestling altricial birds to fledge before midday, most often within 6 h of sunrise, and for all broodmates to fledge over about an hour (Perrins 1979; Lemel 1989; Nilsson 1990; Johnson et al. 2004; Pietz et al. 2012; Schlicht et al. 2012; Johnson et al. 2013) . Although fledging rapidly and before midday have been interpreted as responses to the predation threat faced by young birds (Johnson et al. 2004; Pietz et al. 2012; Johnson et al. 2013) , there is, to our knowledge, only one hypothesis for how this temporal pattern in fledging may reduce predation. Johnson et al. (2004) hypothesized that fledging earlier in the day gives young more time to reach a relatively safe location before dusk. Hereafter, we refer to this as the maximum time hypothesis and it has 2 implied assumptions. The first assumption is that leaving the nest later in the day increases a fledgling's risk of being depredated because it has less daylight to find a safe location before dark. The second assumption is that nighttime represents a period of increased risk for young because darkness may preclude them from moving to a safer location and may increase the chances they lose contact with their parents, both of which could increase mortality. More time available to reach preferred fledgling habitat is particularly important considering that, relative to adults, the mobility of young fledglings is extremely limited due to a lack of coordination and an inability to sustain flight (e.g., Sullivan 1989; Vega Rivera et al. 2000; Yackel Adams et al. 2001; Cohen and Lindell 2004; White and Faaborg 2008) . Although the maximum time hypothesis presents a viable explanation for why nestlings most often fledge in the morning, we would expect that variability in predation risk would lead to variation in the time of day when fledging occurs, given the potential costs and benefits of fledging at different times (Remeš and Martin 2002; Vitz and Rodewald 2011; Cheng and Martin 2012) .
In this study, we test the maximum time hypothesis by suggesting that the time of day when fledging begins and the time period over which broodmates fledge is influenced by nest predation risk. To examine this, we documented fledging time among a suite (n = 17) of altricial bird species whose nest sites comprised a wide range of physical features that influenced predation risk. Specifically, our research on shrub-nesting birds has revealed that nest survival is positively correlated with nest site vegetation density and nest height (Chiavacci SJ, unpublished data), the latter of which other studies have also found to have a positive influence on nest survival (e.g., Burhans and Thompson 2006; Peluc et al. 2008; Weatherhead et al. 2010; Horie and Takagi 2012) . We predicted that, in nests facing a high risk of predation, 1) nestlings would initiate fledging earlier in the day and 2) the time between the fledging of broodmates would be shorter (i.e., broodmates would fledge more rapidly).
Methods

Data collection
We conducted this study in shrubland habitats in Illinois. Eight study sites were located in northeastern Illinois and 4 were located in east-central Illinois. Habitats consisted primarily of herbaceous vegetation such as common goldenrod (Solidago canadensis) and blackberry (Rubus spp.) as well as woody plants including multiflora rose (Rosa multiflora), honeysuckle (Lonicera spp.), autumn olive (Elaeagnus umbellata), eastern red cedar (Juniperus virginiana), hawthorn (Crataegus spp.), and dogwood (Cornus spp.). Sites (mean area = 65.71 ha, range: 10-190 ha) consisted of open areas intermixed with both isolated shrubs and dense shrub thickets of varying heights, thereby providing birds with a range of possible nesting conditions. Such habitat characteristics offered open areas with low-lying shrubs and dense thickets composed of shrubs several meters in height (i.e., areas of relatively high and low nest site predation risk, respectively).
We searched for nests from approximately 1 April through 1 September during 2011-2013. We located nests using systematic searches and adult behavior. We monitored a subset of nests with time-lapse video recording systems (Cox, Pruett, et al. 2012) to document the number of chicks fledging and the time at which each fledged. We camouflaged cameras with paint and vegetation and placed them within 0.5-1 m of nests. We recorded nest activity on digital video recorders at 6 frames per second. We connected cameras to recorders with 15-to 30-m-long cables and placed recorders in a camouflaged container at the extent of the cable. In most cases, we did not deploy cameras until nests contained full clutches to avoid abandonment. All methods involving animals were approved by the University of Illinois Institutional Animal Care and Use Committee (Permit # 10127).
Following nest termination, we measured vegetation at all nest sites. We used a Robel pole (Robel et al. 1970 ) to estimate vertical vegetation density 0-1 and 1-2 m above ground within nest sites. To do this, we placed the Robel pole at the nest and estimated the percent of the lower (0-1 m) and upper (1-2 m) portions of the pole covered by vegetation while standing 5 m away and at a height of 1 m; we did this in 4 cardinal directions and averaged these to obtain a single estimate. We also used the Robel pole to estimate the percent of the nest concealed by vegetation. We removed the nest and oriented the Robel pole vertically through the nest's location such that there was a decimeter band at, above, and below where the nest was. We estimated the percentage of these 3 decimeter bands obscured by vegetation while standing 5 m away and at a height of 1 m in each cardinal direction; we obtained a single estimate for each nest by averaging the estimates. If nests were greater than 1.9 m high (our Robel pole was 2 m high), one person elevated the Robel pole such that at least 1 decimeter band was above the nest location while the person viewing the pole estimated concealment. We measured nest height as the distance between the ground and the bottom of the nest.
When reviewing video, we recorded the time of fledging as the moment when a chick left the nest and did not return. To obtain fledging initiation time, we calculated the difference between the time that the first chick fledged from a nest and the onset of dawn civil twilight. Dawn civil twilight (hereafter "dawn twilight") represents the point at which the sun is within 6° of the horizon and terrestrial objects are clearly distinguishable under good weather conditions (United States Naval Observatory 2012). We did not use sunrise time because birds are known to be active before sunrise (e.g., Ettinger and King 1980) and we surmised dawn twilight offered chicks the earliest opportunity to fledge at a time when the habitat around their nests was likely visible. Because the timing of dawn twilight varied over the course of the season and geographically, we recorded it for each day of the season in each year for each study site. We did not account for the potential influence of overcast skies on visibility during dawn twilight, as we had no reason to suspect such conditions were temporally or spatially consistent enough to influence our results in a consistent manner. We retrieved dawn twilight times from the Astronomical Applications Department of the Unites States Naval Observatory (United States Naval Observatory 2012). To calculate fledging interval lengths, we measured the amount of time that elapsed between subsequent fledging events and averaged these within broods. We excluded from our analyses nests in which fledging initiation was caused by force-fledging (n = 11 nests), when predation caused partial brood loss (n = 5 nests), or when all chicks were force-fledged by either researcher activity or a natural disturbance (n = 34 nests). Forcefledging due to natural disturbances (i.e., predator, unknown stimulus) was identified by the rapid bursting of nestlings from the nest, which was often preceded by defensive or alert behavior such as nestlings crouching low into the nest or displaying increased alertness toward something out of the view of the camera. Such behavior is in contrast to typical fledging behavior in the absence of such a stimulus. In cases where the first chick fledged naturally, but at least one remaining chick was force-fledged, we used the nest in our analysis of fledging initiation time, but not in our analysis of fledging interval length. We also excluded all nests where the first chick to leave the nest was force-fledged as we were unsure how such an event affected the timing and span of subsequent fledging events at a nest. Lastly, we excluded nests that suffered partial brood loss due to predation, as we did not know how this affected the fledging behavior of remaining nestlings.
Analyses
To test the maximum time hypothesis, we developed a priori models containing variables we hypothesized would explain variation in fledging initiation times and the time interval length between broodmate fledging events. We examined the effect of nest site characteristics on fledging because of their potential to influence nest predation risk. Specifically, we examined the influence of nest height because it is often negatively related to nest predation, with higher nests suffering lower predation rates (e.g., Burhans and Thompson 2006; Peluc et al. 2008; Weatherhead et al. 2010; Horie and Takagi 2012) . Also, nest height is a particularly reliable determinant of nest survival in our system, as nests higher above the ground have a lower probability of being depredated by several dominant predators, including black ratsnakes (Pantherophis obsoletus), raccoons (Procyon lotor), and white-tailed deer (Odocoileus virginianus; Chiavacci SJ, unpublished data). We also examined the influence of nest concealment, as this has been found to positively relate to nest survival (e.g., Horie and Takagi 2012) . Additionally, we included vegetation density within 5 m of nests as a predictor of fledging time, as we surmised denser vegetation around the nest site improved the survival probability of fledglings (e.g., Berkeley et al. 2007 ) and, thus, their decision of when to leave the nest. Lastly, we examined the influence of daily nest survival rate (hereafter DSR) on fledging behavior. We calculated DSR as a function of the interactive effects of study site and day of year using the logisticexposure method (Shaffer 2004) . We did this to account for the fact that predation risk often varies spatially and throughout the breeding season (e.g., Sperry et al. 2008; Hirsch-Jacobson et al. 2012) . Specifically, we knew a priori that DSR varied among our 12 study sites and that predation by dominant predators varied seasonally (Chiavacci SJ, unpublished data). Thus, we sought to account for this variability when modeling the influence of DSR on fledging behavior.
We used general linear mixed models (PROC MIXED; Littell et al. 2006 ) to examine patterns in both fledging initiation time and fledging interval length. We included species as a random effect because we were interested in detecting generalizable patterns irrespective of nesting species. We used an information-theoretic approach (Burnham and Anderson 2002) to determine the relative support for models. We ranked models using Akaike's information criterion corrected for small sample sizes (AIC c ) and calculated model weights. We considered models within 7 ∆AIC c of the top model to be competitive (Burnham et al. 2010 ) and, in cases of model selection uncertainty, calculated model-averaged estimates for variables of interest contained within competitive model sets. We also calculated unconditional standard errors and 85% confidence limits (Burnham and Anderson 2002) . We report 85% confidence limits because the reduced limits are more appropriate when using AIC-based model selection than the commonly used 95% limits (Arnold 2010) . We evaluated all models for their inclusion of uninformative parameters (i.e., "pretending variables"; Anderson 2008) by examining model deviance and the inclusion of zero in confidence limits for parameters; we excluded such models from reported model sets and did not use them when model averaging (Arnold 2010) . Prior to fitting models, we examined correlations among all variables and excluded from the same model those that were highly correlated (|r| > 0.70). All analyses were performed in SAS, version 9.2 (SAS Institute, Inc., Cary, NC). We report means ± SEs unless otherwise noted.
results
We documented 477 fledging events at 202 nests of 17 species (Supplementary Appendix); we excluded 50 of these nests from all analyses due to force-fledging or partial brood loss (see Methods). The earliest date of fledging was 24 April, whereas the latest was 7 September. Forty-one nests fledged a single nestling, whereas 73, 63, 24, and 1 fledged 2, 3, 4, and 5 nestlings, respectively. There were 4 nests at which the first chick fledged naturally, but at least one subsequent fledging event involved force-fledging (n = 5 nestlings); we retained these 4 nests in our analysis of only fledging initiation. Among all chicks that fledged naturally (n = 365), 25% fledged within 2.43 h of dawn twilight, whereas 50% and 75% fledged within 4.78 and 7.88 h of dawn twilight, respectively. Mean fledging initiation time (i.e., the time the first chick fledged from a nest) among the 152 nests at which the first nestling to fledge did so naturally was 5.83 ± 0.35 h after dawn twilight (range: −0.68 to 17.22 h relative to dawn twilight). In 25% of these nests, fledging initiation occurred within 2.16 h of dawn twilight, whereas 50% and 75% of fledging initiation events occurred within 4.75 and 8.58 h of dawn twilight, respectively. The model that best predicted fledging initiation time included the effect of only nest height and had 14× more support than the second best model (Table 1 ). Our top model indicated that fledging initiation occurred later in the day at nests higher above the ground (ˆ.
. β = ± 2 00 0 60 ; Figure 1 ). The second-and third-ranked models were weakly supported but had confidence limits that excluded 0, suggesting that they explained some variability in the data. The second-ranked model indicated that fledging initiation was negatively related to percent nest concealment (ˆ.
. β = − ± 0 03 0 02 ), such that for every 10% increase in nest concealment, fledging initiation occurred about 17 min earlier in the day. The third-ranked model indicated that fledging initiation was positively related to nest site vegetation density (i.e., vegetation within 5 m of nests; ˆ.
. β = ± 0 03 0 02 ), such that for every 10% increase in vegetation density, fledging initiation occurred about 19 min later in the day.
Among the 117 nests naturally fledging multiple young, all nestlings fledged on the same day from 97 (83%) nests and over 2 days at 20 (17%) nests. Among 2-fledgling nests (n = 59), the mean interval length between fledging events was 3.35 ± 0.85 h (median = 0.50; range: 0.00-34.13). Among 3-fledgling nests (n = 47), the mean interval length between subsequent fledging events was 3.28 ± 0.67 h (median = 0.68; range: 0.00-16.20). Among 4-fledgling nests (n = 10), the mean interval length between subsequent fledging events was 2.26 ± 1.04 h (median = 0.58; range: 0.01-8.54). The mean interval length between subsequent fledging events in the single nest fledging 5 nestlings was 2.16 h.
Mean time interval length between fledging events at these 117 nests was best predicted by a model including nest height, year, and nest site vegetation density (Table 2) . However, our top model was not overwhelmingly supported, as it received only 1.05× and 2.12× more support than the second-and third-ranked models, respectively. Thus, we generated model-averaged predictions based on variables within our competitive model set. Nest height was again the strongest predictor of mean time interval length between fledging events; broodmates were slower to fledge among nests higher above the ground (model-averaged ˆ.
. β = ± 2 11 0 91; Figure 2 ). Year was also a strong predictor of mean time interval length; nestlings fledged most rapidly in 2011 (model-averaged predicted estimate 1.27 h; 85% confidence interval [CI]: 0.13-2.40), followed by 2013 (5.08 h; 3.99-6.18), and 2012 (3.09 h; 1.78-4.40). Lastly, nestlings fledged more rapidly from nests surrounded by sparser vegetation coverage (model-averaged ˆ.
. β = ± 0 04 0 02; Figure 3a ) and from nests in study sites with lower DSR (modelaveraged ˆ.
. β = ± 46 14 28 41; Figure 3b ).
dIscussIon
Fledging earlier in the day may be a strategy that gives young fledglings more time to reach a relatively safe location before dusk (i.e., maximum time hypothesis). We expected that the timing of fledging, like the age at which fledging occurs, would vary in response to nest predation risk, due to the potential costs (e.g., relatively lower mass, shorter wing length) associated with fledging as quickly as possible (Remeš and Martin 2002; Cheng and Martin 2012 ) and the potential benefits garnered by remaining in the nest (e.g., relatively longer wing length, greater mass; Vitz and Rodewald 2011). Indeed, we found that fledging began later in the day and broodmates remained in the nest longer under lower nest predation risk conditions, suggesting that the timing of nest departure represents a strategy by which birds might mitigate predation risk. Given that the riskiest time in a bird's life is the period immediately before and after fledging, every hour during this time period is critical, leading to flexible fledging behavior that may improve survival.
Several nest site features known to influence nest predation risk explained patterns in fledging behavior. First, we found a weak relationship between fledging initiation time and nest concealment, such that fledging began earlier at more concealed nests. Although counter to what may be expected if greater concealment reduces predation risk (Horie and Takagi 2012) , the earlier initiation of fledging among better concealed nests was likely the result of nests nearer to the ground (i.e., riskier nests) being more often completely concealed by vegetation. Indeed, nest height was negatively correlated with nest concealment (r = −0.23). In contrast, nest height had a much stronger influence on the timing of fledging initiation and the rapidity with which broodmates fledged. This pattern could suggest that nestlings were simply more fearful of exiting nests higher above the ground (maximum height = 2.7 m), leading to later and more drawn out fledging. Alternatively, the relationship between nest height and fledging behavior may have been due to the strong influence of nest height on nest survival. Specifically, nest predation rates in our system are greatest among nests nearest to the ground (Chiavacci SJ, unpublished data), a finding similar to studies elsewhere (e.g., Burhans and Thompson 2006; Peluc et al. 2008; Weatherhead et al. 2010; Horie and Takagi 2012) . Further, we found that nestlings fledged later and over longer time periods among nest sites containing denser vegetation, a habitat feature positively correlated with nest survival in our system (Chiavacci SJ, unpublished data) as well as fledgling survival elsewhere (e.g., King et al. 2006; Vitz and Rodewald 2011; Streby and Andersen 2013a , but see Moore et al. 2010) . Thus, the decision of when and how quickly to fledge may be influenced by both the relative safety of the nest itself and the safety of the area around the nest (i.e., nest site). Additionally, the timing of nest departure may have also been influenced by predation risk at broader spatial scales, as is evidenced by the relationship between site-specific DSR and fledging time interval length. This relationship, although weak, suggests that sites with greater overall predation risk led to earlier fledging. How might young benefit from staying in their nests later into the day and longer after fledging begins? One possibility is that fledging after being fed for several extra hours may reduce the need for adults to feed hungry fledglings during travel to postfledging habitats, as adults tend to intensively feed fledglings until begging ceases (Lemel 1989) . Young that are satiated on leaving the nest may emit fewer begging calls, thereby reducing feeding activity, both of which are cues used by predators to locate vulnerable young (e.g., Leech and Leonard 1997; Briskie et al. 1999 ). Additionally, Vitz and Rodewald (2010) found that fledging at a lower mass-tarsus ratio, a proxy for condition, resulted in fledglings moving shorter distances during their first days out of the nest. Thus, obtaining greater mass at fledging may enable young to reach preferred postfledging habitat more quickly. Greater Table 2 Model selection results from a priori candidate models describing the mean time interval length between broodmate fledging events within bird nests in shrubland habitat in Illinois, 2011-2013 Behavioral Ecology mass may also buffer young from unexpected conditions outside the nest that may preclude or reduce food delivery by adults (e.g., inclement weather, predation threats). Lastly, young that remained longer after a sibling fledged may have further improved their condition via continued feedings in a safe nest site, as feeding rates to remaining nestlings may remain constant even after several have fledged (Johnson et al. 2004) . In contrast to fledging later, fledging early in the day may offer benefits to young facing high predation risk conditions. For example, fledging sooner may help improve fledgling development if young can feed themselves or rates of parental feedings increase once outside the nest. Increased feeding opportunities outside the nest may be particularly important if high nest predation risk reduces feeding rates to nestlings (e.g., Fontaine and Martin 2006; Martin et al. 2011; Ghalambor et al. 2013 ). In addition, leaving the nest earlier maximizes the daylight available to reach a safer location before nightfall (Johnson et al. 2004 ). This behavior could be critical if young leaving as soon as possible do so at a lower mass, resulting in them travelling relatively shorter distances (Vitz and Rodewald 2010) . Lastly, snakes are a dominant predator of nests nearer to the ground in our system (Chiavacci SJ, unpublished data), but they are typically inactive until later in the day (Stake et al. 2005) . Thus, fledging earlier from risky nests (i.e., nests nearer to the ground) may minimize exposure to certain predators. If the process of fledging can be explained by predation risk, as our results suggest, then how might birds (both adults and nestlings) be evaluating risk and how does this inform the decision of when in the day to fledge? We recognize several nonmutually exclusive possibilities. One is that parents evaluate risk through direct exposure to predators and alter their own behavior to influence that of their young. For example, parents could encourage young to fledge by holding food beyond their reach or by reducing feeding rates to remaining nestlings, though the few studies to examine this behavior have found little or no support for it (Nilsson and Svensson 1993; Michaud and Leonard 2000; Johnson et al. 2004) . It is also possible that females nesting in high risk areas laid eggs with higher levels of circulating stress hormones that, via maternal affects, led to faster wing growth rates and a propensity in nestlings to fledge as soon as possible (Coslovsky and Richner 2011; Cheng and Martin 2012) . In contrast to adults, nestlings have likely had no or only minimal direct exposure to predators, thereby limiting their knowledge of predation risk and, consequently, the best time of day to fledge (Lima 2009 ). This lack of direct experience suggests that nestlings may be relying on indirect cues to evaluate risk. For example, nestlings could use the frequency of parental alarm calls as a gauge of risk (sensu Lima 2009). Indeed, on hearing parental alarm calls, nestlings become silent and remain still (Platzen and Magrath 2004; Caro 2005) , illustrating their ability to associate such calls with risk. Nestlings are also able to identify and respond with silence to the presence of a nearby predator (Magrath et al. 2007) , demonstrating their capacity to personally respond to potential threats. Another possibility is that young birds instinctively seek habitat features that offer protection from predators and if such conditions are present at the nest, nestlings may be less inclined to fledge as soon as possible. Specifically, young fledglings often move to areas with both dense vegetative cover, a feature that improves their survival (e.g., King et al. 2006; Vitz and Rodewald 2011; Streby and Andersen 2013a , but see Moore et al. 2010) , and vegetative structure that allows them to perch at increasing heights over time (e.g., Vega Rivera et al. 2000; Cohen and Lindell 2004; Moore et al. 2010; Tarwater and Brawn 2010) . The presence of elevated perches seems particularly important, given that young, uncoordinated fledglings are especially vulnerable to terrestrial predators (e.g., small mammals; Anders et al. 1997; King et al. 2006; Moore et al. 2010; Vitz and Rodewald 2011; Haché et al. 2014) . In fact, the behavior of seeking safer locations during periods of vulnerability is a widespread behavior in animals (Caro 2005) and may explain the patterns in fledging behavior we identified.
Our results reveal that the situations faced by nestlings preparing to fledge may be more complex than we currently recognize and the timing of nest departure is likely the first of many critical decisions birds must make in an effort to maximize their fitness. Information on such fledging behavior in birds should continue to accumulate, given the increasing use of camera systems to document nesting activity (Cox, Pruett, et al. 2012) . Further study into the mechanisms underlying fledging behavior in different habitats would greatly expand our understanding of the generality of the predation risk influence we found, particularly if nest site features such as nest height vary among habitats in their effect on predation risk (Martin 1993) . In addition, studies exploring the process of fledging in open-cup nesting birds would advance our understanding of the variability in fledging behaviors, as the vast majority of our knowledge has been derived from cavity-nesting species (Lemel 1989; Nilsson 1990; Nilsson and Svensson 1993; Johnson et al. 2004; Schlicht et al. 2012; Johnson et al. 2013 , but see Pietz et al. 2012) . Future research should evaluate the relationship between fledging behaviors (e.g., fledging initiation time, time interval between fledging events), nestling condition, and fledgling survival. Specifically, comparing nestling condition and postfledging survival among nests facing varying degrees of predation risk may reveal interactions among nest site riskiness and the costs and benefits of fledging at different times of day. For example, does fledging earlier in the day convey a survival advantage to chicks fledging from high risk nests? Likewise, does fledging later in the day from relatively safe nests lead to higher postfledging survival? Also, given that the age at which nestlings fledge may vary in response to predation risk (Bosque and Bosque 1995; Martin 1995; Martin et al. 2011) , it would be intriguing to examine the relationship between nestling age and the timing of nest departure.
We also recommend researchers conduct experimental studies to explicitly test our hypotheses about the factors driving the timing of nest departure. For example, nest site characteristics (e.g., vegetation density, nest concealment; Howlett and Stutchbury 1996) can be manipulated to evaluate if such features are, in fact, used as indirect measures of risk. Also, manipulating direct predation risk via predator playbacks, predator models, or predator removal (e.g., Fontaine and Martin 2006; Peluc et al. 2008; Ghalambor et al. 2013 ) would help identify if such cues influence the timing of fledging. Altering such direct predation risk at different times of the breeding cycle (e.g., prelaying, nestling stage) would be particularly useful for identifying if the timing of fledging is determined during egg laying (e.g., via stress hormones deposited in eggs) or as nestlings and adults are exposed to risk later in the nesting cycle (e.g., via behavioral adjustments). It may also be fruitful to expose only adults or only nestlings to varying levels of risk to determine who is dictating the timing of nest departure. Ultimately, such experiments are needed to elucidate the causative mechanisms driving the fledging behaviors we identified.
